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(57)Abstract: 

PURPOSE: To obtain a binding matrix forming a binding 
layer dilute and laterally uniform in the content of a solid 
phase reactant by incubating a carrier substance along 
with the solid phase reactant bonded to a fixing group 
through a short chain spacer molecule and a water- 
soluble reaction soln. containing a hydrophilic diluting 
molecule. 

CONSTITUTION: As an aq. reaction soln., water 
containing no org. solvent or an aq. buffering soln. 
system is used. The carrier layer 22 of a binding matrix 
is formed by applying a thin chromium layer 23a and a 
gold layer 23b to the surface of an optically transparent 
substance by vapor deposition and a solid phase 
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reactant 26 is adsorbed on the gold layer 23b by a fixing group such as thiol through a short 
chain spacer 25. A free reactant 27 is bondable to the solid phase reactant 26 and present in 
a solid phase 28. By incubating the solid phase reactant 26 and the aq. reaction soln., a dilute 
bonding matrix uniform in its lateral direction is formed and can be detected optically. That is, 
the optical thickness of each layer is measured from the reflected light of a test part 20 by a 
Kretschmann's apparatus and the amt. of an antibody in a specimen can be detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Contain a solid-phase-reaction thing by which carrier material and it were adsorbed 
via a fixed group and which can be combined with at least one isolation reaction component, 
and in that case a solid-phase-reaction thing, In a manufacturing method of a coupling matrix 
which mainly forms a uniform thin combining layer horizontally on the surface of carrier 
material, A manufacturing method of a coupling matrix incubating with an aquosity reaction 
solution containing a solid-phase-reaction thing and at least one hydrophilic diluent child who 
combined carrier material with a fixed group via a spacer molecule of a short chain. 
[Claim 2]A method according to claim 1, wherein covering of a solid-phase-reaction thing on 
the surface of carrier material is 0.1 to 90% of all the covering which consists of a solid-phase- 
reaction thing and a diluent child. 

[Claim 3]A method according to claim 2, wherein covering of a solid-phase-reaction thing on 
the surface of carrier material is 0.5 to 70% of all the covering. 

[Claim 4]A method according to claim 3, wherein covering of a solid-phase-reaction thing on 
the surface of carrier material is 1 to 40% of all the covering. 

[Claim 5]A method given [ to claims 1-4, wherein carrier material has a surface of metal or the 
metallic-oxide surface ] in any 1 paragraph. 

[Claim 6]A method according to claim 5 which carrier material has golden -, silver -, or the 
palladium surface, and is characterized by a fixed group being a thiol group, a disulfide group, 
or a phosphine group. 

[Claim 7]A method given [ to claims 1-6 using a solid-phase-reaction thing combined with a 
fixed group via a variable spacer molecule ] in any 1 paragraph. 

[Claim 8]A method given [ to claims 1-7 using an aquosity reaction solution which does not 
have an organic solvent and a detergent ] in any 1 paragraph. 

[Claim 9]A method given [ to claims 1-8, wherein a hydrophilic linker group exists between a 
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spacer molecule and a solid-phase-reaction thing ] in any 1 paragraph. 

[Claim 10]A method according to claim 9, wherein a hydrophilic linker group contains one or 

more oxyethylene groups. 

[Claim 11]A method of forming a hydrophilic linker group by amine or hydroxyl termination 
polyethylene oxide according to claim 10. 

[Claim 12]A method according to claim 11 that a hydrophilic linker group is characterized by 
being formed from 1 ,8-diamino-3,6-dioxa octane. 

[Claim 13]A method given [ to claims 1-12, wherein another spacer molecule exists between a 
hydrophilic linker group and a solid-phase-reaction thing ] in any 1 paragraph. 
[Claim 14]A method given [ to claims 1-13, wherein a hydrophilic diluent child contains one 
fixed group and one spacer component ] in any 1 paragraph. 

[Claim 15]A method according to claim 14, wherein a hydrophilic diluent child contains one 
hydrophilic linker group additionally. 

[Claim 16]as a diluent child -- general formula: -- X 1 -S-S-X 2 - or - X 1 in a HS-X 3 [type, X 2 , 
and X 3 -(CH 2 ) n -CO-NH-L-Y, respectively, [ express and ] A method according to claim 14 or 

15 which n expresses a natural number of 1-6, and L is a hydrophilic linker group which has 
the chain length of the atomic numbers 4-15, and is characterized by Y using a compound 
shown by] which is a hydrophilic end group. 

[Claim 17]A method according to claim 16, wherein a hydrophilic end group is -NH 2 , -OH, - 
COOH,or -S0 3 H. 

[Claim 18]A method given [ to claims 15-17, wherein a hydrophilic linker group contains one or 
more oxyethylene groups ] in any 1 paragraph. 

[Claim 19]A method given [ to claims 1-18 using 2-mercaptopropionic acid [2-(2- 
hydroxyethoxy)]-ethylamide as a diluent child ] in any 1 paragraph. 
[Claim 20]A method given [ to claims 1-19 being antigens or haptens which a solid-phase- 
reaction thing can combine with an antibody ] in any 1 paragraph. 

[Claim 21]A method given [ to claims 1-19, wherein a solid-phase-reaction thing is biotin or a 
biotin derivative ] in any 1 paragraph. 

[Claim 22]A method according to claim 21, wherein a solid-phase-reaction thing is a biotin 
derivative which has the small bonding affinity to streptoavidin compared with biotin. 
[Claim 23]A method according to claim 21 or 22, wherein an isolation reaction component 
which can be combined with a solid-phase-reaction thing is streptoavidin, avidin, or its 
derivative. 

[Claim 24]ln order to build a solid-phase-reaction thing which consists of some ingredients 
which combined a coupling matrix acquired by a noncovalent bond after adsorption of a solid- 
phase-reaction thing provided with a fixed group to carrier material, A method given [ to claims 
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1-23 incubating with one sort or several sorts of other substances which can be combined with 
a coupling matrix ] in any 1 paragraph. 

[Claim 25]ln a method of measuring analyte in the sample solution using a specific binding 
reaction between at least two living thing compatibility reactants (one of them exists in solid 
phase unitedly, and a reaction component of another side is isolation), A measuring method of 
analyte in the sample solution, wherein an ingredient is the coupling matrix manufactured by 
any 1 ** to claims 1-24. 

[Claim 26]A method of measuring a specific binding reaction by heat toning or mass balance 
optically and electronically according to claim 25. 

[Claim 27]A method of measuring a specific binding reaction by catoptric light study art 
according to claim 25. 

[Claim 28]A method of measuring a specific binding reaction by a plasmon spectroscopic 
analysis according to claim 27. 

[Claim 29]A method of measuring a specific binding reaction with potentiometry or 
amperometric titration according to claim 25. 

[Claim 30]A method of measuring a specific binding reaction by conductivity or a capacity 
variation according to claim 25. 

[Claim 31]A method given [ to claims 25-30 separating an isolation reaction component which 
has combined a coupling matrix with a solid-phase-reaction thing after implementation of 
analytical measurement from a coupling matrix by addition of another isolation reactant ] in any 
1 paragraph. 

[Claim 32]A method according to claim 31 that another isolation reactant is characterized by 
having affinity higher than a solid-phase-reaction ingredient to a reaction component. 
[Claim 33]A refreshable layer which uses a coupling matrix manufactured by any 1 paragraph 
to claims 1-24. 

[Claim 34]general formula: - X 1 -S-S-X 2 - or - X 1 in a HS-X 3 [type, X 2 , and X 3 -(CH 2 ) n -CO- 

NH-L-Y, respectively, [ express and ] A compound shown by] whose L n expresses a natural 
number of 1-6 here, and is a hydrophilic linker group which has the chain length of the atomic 
numbers 4-15, and whose Y is a hydrophilic end group. 

[Claim 35]The compound according to claim 34, wherein a hydrophilic end group is -NH 2> -OH, 
-COOH,or -S0 3 H. 

[Claim 36]The compound according to claim 34 or 35, wherein a hydrophilic linker group 
contains one or more oxyethylene groups. 

[Claim 37]2-mercaptopropionic acid [2-(2-hydroxyethoxy)]-ethylamide. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention contains the solid-phase-reaction thing by which carrier 
material and it were adsorbed via the fixed group and which can be combined with at least one 
isolation reaction component, and relates to the way this solid-phase-reaction thing 
manufactures the coupling matrix which forms a thin combining layer on the surface of a 
supporting material. 
[0002] 

[Description of the Prior Art]The recognition reactions of a molecule are firm and a specific 
binding of two molecules which break out without forming share atomic union. A reaction which 
advances in the interface between a solid support substance and fluid environment especially 
is important for actual operation. For the purpose, the fixed zone containing a solid-phase- 
reaction thing is applied to the surface of a solid support substance. An original recognition 
reaction advances in this fixed zone. 

[0003]One example of this fixed zone is the streptoavidin combined with polymerized albumin, 
and this carries out adsorption combination good to a plastic surface. This solid phase is 
applicable to many immunity examinations using biotin or a biotinylate reactant. This coupling 
matrix based on streptoavidin / polyalbumin is very preferred to a "large" plastic surface. 
However, if the surface covered becomes small, experimental accuracy will decrease. The 
necessity for miniature-izing is increasing in a new test system (for example, classic ELISA) or 
measurement [ optical or ] by electrochemical sensors. 

[0004]bulan KEMBURUGU (Blankenburg) (Biochemistry28 (1989).) etc. In research of the 
8214th page, ARERISU (Ahlers) (ThinSolid Films, the 93rd page - the 99th volume [ 180th ] 
(1989) page), etc., the streptoavidin monomolecular layer based on the Langmuir Blodgett (LB) 
film is indicated. For the purpose, a biotin lipid monomolecular layer must be manufactured 
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using the complicated art of film balance for the time being, and this monomolecular layer must 
be succeedingly incubated with a streptoavidin solution for about 2 hours. The fault of this LB 
film is that the stability to that desiccation is restricted especially. 
[0005]Another method of building a fixed zone on carrier material is what is called "self- 
assembly nature monomolecular layer (Self-assembled monolayer)" (SAM). Then, NUTTSUO 
(Nuzzo) and ARERA (Allara) (J. Am.Chem.Soc, the 105th volume (1983), the 4481st page - 
the 4483rd page) have indicated adsorption of an organic bisulfide into the gold which 
produces the monomolecular layer of the closest packing. Natural systematization (Spontane 
Organisation, therefore sign SOM) of this monomolecular layer is based on the strong specific 
mutual action between carrier material and an adsorbate. The vein (Bain) and white size 
(Whitesides) (Angew.Chem., the 101st volume (1989), the 522nd page - the 528th page) have 
indicated SAM generated by adsorption of a long chain thiol to a gold surface. Then, it is a 
formula from a thin organic solution (for example, 1 m mol/(l.)) about a gold surface. : [0006] 
[Formula 1] 



[0007]The monomolecular layer of the closest packing is obtained by coming out and 
incubating with the thiol shown. This monomolecular layer is dryness and stable over several 
months at a room temperature in water or ethanol. If it heats in temperature of not less than 70 
**, desorption will break out. The stability of a monomolecular layer increases with the length of 
an aliphatic series chain of a thiol. This monomolecular layer is stable over a specific period 
(one to seven days) also to dilute acid (for example, 1N HCI) or a dilute alkali (for example, 1N 
NaOH). 

[0008]The Europe public presentation patent No. 339821 is indicating the polymer for covering 
a surface of metal which contains a thiol group and an amino group as a joint medium to a 
solid support substance, in order to combine a suitable solid-phase-reaction thing, for example, 
biotin, and to combine streptoavidin subsequently to it. However, these thiol group content 
polymer cannot attain uniform covering strictly based on the polymer characteristic in a similar 
manner. 

[0009]Ebersole (Ebersole) (J. Am.Chem.Soc, the 122nd volume (1990), the 3239th page - the 
3241st page) is indicating functional activity adsorption of gold, the avidin by direct adsorption 
of these protein in the silver surface, and streptoavidin. In that case, the streptoavidin binder 
phase of the closest packing which produces only very insufficient covering by this joint 
ingredient arises in spite of the comparatively long incubation time for 20 minutes with a 




OH, x— 
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biotinylate joint ingredient. 

[0010]ln short, about the advanced technology, the binder phase on the basis of the 
monomolecular layer indicated there is slow or slight covering, and it is checked that an 
isolation reactant can be combined. Therefore, the big necessity of removing these faults of 
the advanced technology selectively at least existed. The universal binder phase uniform as 
microscopically as possible which can combine a lot of possible fine reactants in a short time 
especially as much as possible should be provided. 

[001 1]For this reason, the coupling matrix which contains the solid-phase-reaction thing by 
which carrier material and it were adsorbed via the fixed group, and which can be combined 
with at least one isolation reaction component in the Germany patent No. 4039677 is 
proposed. 

In that case, on the surface of carrier material, a solid-phase-reaction thing is thin and mainly 
forms a uniform combining layer horizontally. 

The solid-phase-reaction thing may be combined with the fixed group via a spacer molecule, 
and it may exist between a spacer molecule and a solid-phase-reaction thing further in that 
case, the linker group (DADOO), for example, diaminodioxooctane, of hydrophilic nature. 
[0012]Manufacture of the coupling matrix manufactured the solution of the thiol in the mixture 
which consists of a suitable organic solvent, for example, chloroform, alcohol, or both sides 
conventionally, and was performed by [ as wetting the surface of carrier material, especially 
gold with this solution under a suitable condition ]. However, use of the organic solvent was 
accompanied by the fault in great industry production. These solvents can affect the biological 
character of a solid-phase-reaction thing and a joint ingredient. 

[0013]ln the carried-out type of the Germany patent No. 4039677, in addition, although it has 
the fixed group other than the spacer molecule combined with the solid-phase-reaction thing, 
the coupling matrix containing the spacer molecule which has not been combined with a solid- 
phase-reaction thing is indicated. In this way, an unfilled up coupling matrix can be acquired 
with the optimal packed bed of the solid-phase-reaction thing for fixing an isolation reaction 
component, and it. One example of a suitable spacer molecule (called a diluent or a diluent 
child) without a solid-phase-reaction thing is mercaptoundecanol, i.e., long-chain oleophilic 
substances. 
[0014] 

[Problem(s) to be Solved by the lnvention]Forming the monomolecular layer in which the 
spacer molecule of the short chain also unexpectedly combined with the solid-phase-reaction 
thing is a self-assembly nature process from solution combining a hydrophilic diluent, and has 
the still more advantageous character as a universality coupling matrix was checked. Use of 
such a lipophilic component has the advantage that the problem of the solubility by the 
composition of a coupling matrix does not arise, when carrier material can be covered from 
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water or an aquosity reaction solution and a solid-phase-reaction thing has strong hydrophilic 
nature by this. Another advantage of aqueous solvent use is that an additional dissolution 
auxiliary agent (for example, detergent) does not need to exist. That is, such a dissolution 
auxiliary agent can bar the biological character of the uniform composition of a coupling matrix, 
a solid-phase-reaction thing, and a joint ingredient. 
[0015] 

[Means for Solving the Problem]. Therefore, an object of this invention was adsorbed by carrier 
material and it via a fixed group. A solid-phase-reaction thing which can be combined with at 
least one isolation reaction component is contained, a solid-phase-reaction thing is thin in that 
case, and it is a manufacturing method of a coupling matrix which mainly forms a uniform 
combining layer horizontally, It incubates with an aquosity reaction solution containing a solid- 
phase-reaction thing and at least one hydrophilic diluent child who combined carrier material 
with a fixed group via a spacer molecule of a short chain. 

[0016]Aquosity reaction solutions are water or aqueous buffer systems fewer than especially 
20% (v/v) which contain desirable organic solvents fewer than 1% (v/v) especially. An aquosity 
buffer system does not contain an organic solvent or an additional dissolution auxiliary agent 
like a detergent most desirably. 

[0017]The carrier material of a coupling matrix by this invention can have the surface of metal 
or a metallic oxide. Especially carrier material has the precious-metals surface desirably in a 
surface of metal and profit. Manufacture of carrier material which has a gold surface is 
performed by vapor-depositing gold, for example, using chromium as an adhesion auxiliary, 
and an about 0.1-10-nm-thick layer produces it in that case. Gold is vapor-deposited following 
on this chromium layer, and a gold layer which forms the surface of carrier material of a 
coupling matrix by this invention in that case arises. This gold layer is about 10-100 nm in 
thickness advantageously, when using a coupling matrix within the limits of surface plasmon 
resonance. When using it, for example as electrochemical sensors in other application, a 
coupling matrix can also be chosen more thickly. 

[001 8] Adsorption of a solid-phase-reaction thing to the surface of carrier material is carried by 
a fixed group. It depends for a kind of fixed group on the surface at [ the ] every carrier 
material. As a fixed group of carrier material which has a surface of metal, a thiol group, a 
JIRUSUFIDO group, or a phosphine group is suitable. Then, especially a phosphine group is 
suitable for a thiol group or a JIRUSUFIDO group as a fixed group on the surface of palladium 
as a fixed group on gold or the surface of silver, for example. When carrier material has the 
metallic-oxide (for example, aluminum 2 0 3 ) surface, as a fixed group, a carboxylate group or a 

sulfonate group is suitable. 

[001 9]A fixed group for adsorption to solid phase is combined with a solid-phase-reaction thing 
via a spacer molecule, especially a variable spacer molecule of a short chain without being 
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directly attached to the solid-phase-reaction thing itself, as a spacer molecule of a short chain, 
an alkylene group shown by formula:(CH 2 ) (here - n - 1-6 -- especially - 1-4 it is a natural 

number of 1-3 especially desirably) is appropriate within the limits of this invention. In side of 
one of these, a spacer molecule contains a suitable fixed group (for example, a thiol group or a 
disulfide group) for adsorption on the surface of carrier material. A spacer molecule contains 
one or some bond groups which a solid-phase-reaction thing or its one ingredient has 
combined with a spacer molecule in the another side side (that is, side which deserts carrier 
material). Such bond groups may be amino- or hydroxyl functional groups united under 
formation of a carboxyl functional group of a solid-phase-reaction thing, an ester group, or an 
amide group, for example. However, a spacer molecule may contain reactant amino- of a 
solid-phase-reaction thing or a hydroxyl functional group, and a united carboxyl functional 
group similarly as bond groups. In selection of a spacer molecule, short chain length is 
important. It is because a complex which consists of a solid-phase-reaction thing and a spacer 
is not fully water solubility any longer if it, that is, a hydrophobic radical are too large. 
[0020]For the time being, a monomolecular layer of the closest packing by this invention of a 
solid-phase-reaction thing which cannot be manufactured from solution is indicated. This layer 
by research of the vein (Bain) and white size (Whitesides) (Angew.Chem., the 101st volume 
(1989), the 522nd page - the 528th page). It will be obtained if lipid which has hydroxyl or an 
amino terminal is made to react to an activation biotin derivative, and a biotinylate alkane thiol 
shown with a following formula under use of an 1 1-hydroxy-undecane-1 -thiol as a starting 
material in that case generates. : [0021] 
[Formula 2] 



H 




[0022]When adsorbing until this alkane thiol is saturated in the carrier material which has a 
gold surface, according to measurement of thickness, the monomolecular layer of the closest 
packing which has 100% of covering about biotin generates. In this way, the coupling matrix of 
the rigid body which is not based on this invention as the very thing, and has only slight 
associative strength to an isolation reaction component (in this case, streptoavidin) is acquired. 

[0023]Manufacture of a coupling matrix according to this invention unlike this is possible by 
use of two or more molecules of a solid-phase-reaction thing, especially a spacer molecule 
united simultaneously with dyad. One example of this spacer molecule is cystamine, and this 
thing contains two amino functional groups as one disulfide group and bond groups as a fixed 
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group, therefore it can combine with dyad [ of activation biotin ], and a biotinylate compound 
shown with a following formula in that case generates. : [0024] 
[Formula 3] 




[0025]This biotinylate compound can constitute the coupling matrix by this invention which has 
30% of covering degree about biotin when sticking to a gold surface, and this matrix can 
combine with a closest packing film the isolation reaction component (streptoavidin) which has 
high affinity. 

[0026]ln particular, the linker group of hydrophilic nature exists between a spacer molecule and 
a solid-phase-reaction thing. This linker is a straight chain molecule which has 4-15-atom chain 
length especially, and especially the chain of the linker comprises a C atom and a hetero atom 
(especially N atom and O atom) in that case. In this case, one or especially the linker group 
that contains 1-5 hydrophilic ethylene oxide units especially partly is desirable. A hydrophilic 
linker group is especially formed of amine or hydroxyl termination polyethylene oxide desirably. 



[0027]Especially between a hydrophilic linker and a solid-phase-reaction thing, another spacer 
molecule which consists of an alkylene group and bond groups which are shown by formula: 
(CH 2 ) (n is a natural number of 2-12, especially 2-8 here) is incorporable. 

[0028]1 ,8-diamino-3,6-dioxa octane became clear as an especially suitable linker of a solid- 
phase-reaction thing. Then, a biotinylate compound shown with a following formula generates 
by incorporating 1,8-diamino-3,6-dioxa octane between a C 3 -thiol spacer molecule and a biotin 

spacer molecule. : [0029] 
[Formula 4] 




[0030]The aquosity reaction solution for manufacturing a coupling matrix is provided with 
another hydrophilic diluent child, i.e., a fixed group, other than the above-mentioned solid- 
phase-reaction thing, and contains the molecule which the solid-phase-reaction thing has not 
combined, a suitable diluent child contains one linker group by the fixed group, the spacer 
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component, and a case - that time - C atomic number of a spacer molecule - especially - 1- 
6 - especially - desirable - 1-4 - it is 1-3 most desirably. Even in this case, in the case of 
selection of a spacer molecule, brief chain length is desirable. It is because a diluent child is 
not fully water solubility any longer if it, that is, a hydrophobic radical are too large. 
[0031]lnstead of a solid-phase-reaction thing, at the end especially distant from a diluent 
child's fixed group, a hydrophilic functional group, For example, a carboxylic amide group, a 
sulfonic group, or a sulfonamide group replaced by hydroxyl, a carboxylic acid group, 
carboxylic-acid-ethyl-ester group or methyl ester group, carboxylic amide group, one piece, 
two methyl groups, or an ethyl group exists. It is desirable similarly to combine a part of 
hydrophilic linker (based on the above-mentioned definition) or hydrophilic linker with an end 
distant from a diluent child's fixed group. Therefore, in one spacer molecule side, a desirable 
diluent child contains carrier material and a reactant fixed group, and contains a hydrophilic 
end group at the another side side. 

[0032]A diluent child's total characteristic must be hydrophilic nature at a grade meltable to 
water or an aqueous buffer. Tie molecules must be able to be automatically added to carrier 
material. It became clear that it was necessary to have brief chain length more remarkable 
than the spacer/linker which has combined a diluent child with a solid-phase-reaction thing 
also unexpectedly. For example, a diluent child of chain length of the spacer/linker combined 
with a solid-phase-reaction thing smaller than 50% produces a result still better than a diluent 
child who has rather the chain length who is in agreement with chain length of the spacer/linker 
in a solid-phase-reaction thing. 

[0033]therefore, a diluent child -- especially - general formula:X 1 -S-S-X 2 - or - X 1 in a HS- 

3 2 3 

X [type, X , and X -(CH 2 ) n -CO-NH-L-Y, respectively, [ express and ] n expresses a natural 

number of 1-6 here, L is a linker group of hydrophilic nature which has 4-15-atom chain length, 
and Y is a hydrophilic end group and a new molecular entity especially shown by] which is - 
NH 2 , -OH, -COOH, or -S0 3 H. 

[0034]For composition of a coupling matrix by this invention, a mixture which consists of 

several sorts of the above-mentioned compound can also be used. 

[0035]Especially one desirable example of a brief hydrophilic diluent child is 2- 

mercaptopropionic acid-[2-(2-hydroxyethoxy)]-ethylamide. 

[0036] 

[Formula 5] 



[0037]ln another carried-out type of this invention, the spacer which has a solid-phase-reaction 



o 
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thing, and the spacer which does not have a solid-phase-reaction thing may be combined by 
the covaient bond. Especially when using gold or the silver surface, this combination is 
performed via a disulfide bridge. 

[0038]a rate of a spacer molecule of having a solid-phase-reaction thing in this mixed 
monomolecular layer that consists of a spacer molecule which has a diluent child (spacer 
molecule without a solid-phase-reaction thing), and a solid-phase-reaction thing - 
advantageous - 0.1-90-mol % - especially - 0.5-70-mol % - it is 1-40-mol % especially 
desirably. 

[0039]Especially a solid-phase-reaction thing is a biotin or biotin similar molecule, for example, 
a desthiobiotin, imino biotin, or HABA (4-hydroxy-phenylazobenzoic acid), and these react to 
streptoavidin, avidin, or its derivative similarly. 

[0040]One special mode of a joint film by this invention is the method of using a biotin 
derivative which has remarkable small associative strength to streptoavidin like disbi OCHIN 
as a solid-phase-reaction thing. Since it is possible to replace combined streptoavidin by 
addition of a solution containing usual biotin when using these solid-phase-reaction things, a 
universal joint film becomes reusable in this way. 

[0041] However, another suitable example of a solid-phase-reaction thing is an antigen or 
hapten which can be combined with an antibody. In this case, especially a solid-phase-reaction 
thing is hapten which has a molecular weight of 100-1200. suitable one - steroid (for example, 
digoxin and digoxigenin.) Cortisol, estriol, estradiol, thio FIRIN, Diphenylhydantoin, 
testosterone, bile acid, progesterone, and aldosterone; short chain peptide (for example) 
[ ARUGIPURESHIN and ] oxytocin and bradykinin; - fluorescein and its derivative; -- they are 
T , T , aflatoxin, Atrazine, and phytohormone, for example, gibberellin,; and alkaloid (for 

example, reserpine and ajmalicine). 

[0042]Biotin and a biotin derivative, digoxin, digoxigenin, fluorescein, a derivative, and 
theophylline are especially used as hapten desirably. 

[0043]on the other hand, it may be alike, it may set, and a solid-phase-reaction thing may 
consist of some ingredients. It means that an inside ingredient of a solid-phase-reaction thing 
is combined by spacer molecule and a covaient bond, and this is not especially combined with 
an outside ingredient of a solid-phase-reaction thing by a covaient bond. In that case, the 
outside ingredient of a solid-phase-reaction thing can combine a reaction component of 
isolation. For example, an inside ingredient may be biotin and an outside ingredient may be 
streptoavidin. This coupling matrix can combine a biotinylate reaction component (for example, 
biotinylate antibody) from a solution similarly. It is because it, that is, streptoavidin had four 
binding sites to biotin and at least two of them have opened in addition. 
[0044]A combining layer containing a solid-phase-reaction thing which consists of two 
ingredients is a coupling matrix by this invention, when an ingredient (streptoavidin when 
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[ Namely, ] special) which can be combined with the outside of a solid-phase-reaction thing, 
i.e., an isolation reaction component, forms a thin layer on the surface of a coupling matrix. 
[0045]A principle by this this invention of a thin unity solid-phase-reaction thing is extensible to 
other joint groups, for example, an antibody, an antigen, etc., etc. from combination of biotin 
streptoavidin. 

[0046]A covering degree of a solid-phase-reaction thing in the surface of a coupling matrix can 
be decided by measurement of thickness of a combining layer. In that case, thickness 
measured decreases along with a covering degree of a combining layer. 
[0047]Based on a kind from which a coupling matrix by this invention differs, a manufacturing 
method also differs in details. A desirable exception method of one of this manufacturing 
method is shown in an example. Generally, a method by this invention makes the contents an 
incubation of carrier material and an aquosity reaction solution in which a molecule which 
forms a combining layer of a coupling matrix by this invention exists. These molecules contain 
a fixed group and a solid-phase-reaction thing in a side which faces, and in that case, as 
mentioned above, no molecules of a combining layer have combined them with a solid-phase- 
reaction thing. In particular, a solid-phase-reaction thing is combined with a fixed group via one 
spacer molecule. Addition of a fixed group from a solution to carrier material is a spontaneous 
process under formation of a coupling matrix by this invention. 

[0048]ln the bottom of protection gas, especially an incubation of carrier material for the 1st 
combining layer manufacture and a reaction solution is performed without addition of an 
interfering substance like an organic solvent and a detergent in water or an aqueous buffer. 
[0049]When a solid-phase-reaction thing consists of an ingredient mutually united by some 
noncovalent bonds especially by a case, another substance can be added by incubating with 
the 2nd reaction solution at the 2nd process. Since it is not criticality-like [ a reaction condition 
for providing another layer by the 2nd case ], it can work without protection gas. 
[0050]Therefore, in order that another object of this invention may build a solid-phase-reaction 
thing which consists of some ingredients which have combined a coupling matrix acquired by a 
noncovalent bond after adsorption of a solid-phase-reaction thing provided with a fixed group 
to carrier material, It is the method of incubating with one which can be combined with a 
coupling matrix, or some another substances. 

[0051]So that a combining layer of width manufactured by this invention method can be 
proved, for example by a surface plasmon microscopy method, It is microscopically uniform (B. 
Rothenhaeusler.). And W.Knoll and "Surface. Plasmon Microscopy", Nature, the 332nd 
volume, No. 6165, the 615th page - 617th page (1988);W.Hickel, B.Rothenhaeusler and 
W.Knoll, and "Surface. Plasmon Microscopic Characterisation of external surfaces", 
J.Appl.Phys., (1989), The 4832nd page - the 4836th page; W.Hickel, W.Knoll, and "Surface 
Plasmon Optical Characterisation of liquidmonolayers at 5 mum. lateral resolution", 
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J.Appl.Phys., the 67th volume (1990), and the 3572nd page or subsequent ones In 5- 
micrometer resolving, a difference of thickness cannot be measured. 
[0052]This inventions are at least two living thing compatibility reactants (bioaffinen 
Reaktanden) (it combines with solid phase, and one of them). [ exist and ] Since an ingredient 
of another side quantifies analyte in the sample solution by the specific binding reaction 
between being isolation, it is related with a method of using a solid-phase-reaction thing which 
is an ingredient of a coupling matrix by this invention. 

[0053]ln such a method, detection of combination of an isolation reaction component in a solid- 
phase-reaction thing can be enabled, when an isolation reaction component has a sign group. 
Especially, labeling by enzyme, a fluorescence ingredient, or luminescent components is 
common use. Exact quantitative detection is possible for indirect optical observation of 
combination which becomes possible by this. 

[0054]ln principle, combination can be measured by heat toning change or mass formation 
optically and electrochemically. In electrochemical technique, it is "by OSEN cers 
(Biosensors)" () especially. [ Turner, Karube Wilson and (edit) ] Oxford Press publication 
(1987). or berg FERUDO (Bergveld) work "by OSEN cers and bioelectronics (Biosensors & 
Bioelectronics)" - as [ indicate / to the 6th volume and the 55th page - the 72nd page (1991) ] - 
- potentiometry. And an amperometric titration (Amperometrie) method is mentioned. 
Measurement by conductivity or a capacity variation is possible similarly as electrochemical 
technique. 

[0055] However, especially as for detection of combination, it is especially performed by 
catoptric light study art, and the thickness of a film can perform optical and a thing which have 
a reactant which is carrier immobilization and which is extremely observed by combination of 
an isolation joint ingredient with this art. Observation of such art Sadovsky. (Sadowski) : 
"review OBU optical MESOZU yne IMMUNO sensing (Review of optical methods in 
immunosensing)", SPIE, the 954th volume, and Optical. It is indicated to testing and Metrology 
II (1988) and the 413rd page - the 419th page. 

[0056]Especially a desirable catoptric light study method is detection of combination by surface 
plasmon resonance (Oberflaechenplasmonenresonanz). In this method, an analysis element 
provides a metal conductive layer which is very small thickness and has a solid-phase-reaction 
thing on a transparent dielectric material. This analysis element is also often called an optical 
immune sensor. An example of this optical immune sensor is indicated to the Europe public 
presentation patent (EP-A) No. 276142, 276142, and 254575. however, a thing especially 
desirable to quantitative detection of combination in solid phase - the Germany patent (DE) - 
it is the immune sensor currently indicated in detail by No. 4024476. 
[0057]As indicated above, a solid-phase-reaction thing which has comparatively small 
associative strength compared with a reaction component of isolation can be used. In this 
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case, it is possible for addition of another isolation reactant which has large associative 
strength to separate a reaction component combined with solid phase, and to reproduce a 
coupling matrix with it. 

[0058]As opposed to a refreshable coupling matrix, a biotin derivative like TESUCHIO biotin 
and imino biotin can be especially used to streptoavidin desirably based on bonding affinity 
smaller than biotin as a solid-phase-reaction thing. (An association constant of a 

desthiobiotin/streptoavidin is 10 12 , and an association constant of biotin/streptoavidin is 10 

15 ). Therefore, when using a solid-phase-reaction thing which has small affinity, since it is 
possible to remove united streptoavidin by addition of a solution containing a high affinity 
reactant (for example, biotin), a universal joint film can be repeated and used in this way. 
[0059]lt is advantageous under use of a refreshable desthiobiotin or an imino biotin binder 
phase to use a DESUCHIO biotinylate, an imino biotinylate antibody, an antibody fragment, a 
DESUCHIO biotinylate, or imino biotinylate (Polly) hapten for implementation of immunoassay. 

[0060]Another object of this invention is the method of reproducing by separating a reaction 
component of isolation which combined a coupling matrix with a solid-phase-reaction thing 
from a coupling matrix by addition of another isolation reactant after analyte measurement 
implementation. As for another isolation reactant, in that case, it is advantageous to have 
affinity higher than a reaction component as a solid-phase-reaction thing. Examples of a 
suitable group which consists of a solid-phase-reaction thing and an isolation reactant are two 
haptens which have a desthiobiotin, biotin, or associative strength that is chemical very slightly 
different suitably, therefore is a little different to an antibody, for example. 
[0061]Therefore, a coupling matrix manufactured by this invention can also be used as a 
refreshable layer. 

[0062]This invention is combined with drawing 1 - 3, and it clarifies according to the following 

example. 

[0063] 

[Example] 

Composition of example 1 screw BIOCHI noil cystamine [0064] 
[Formula 6] 
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[0065]Biotin N-hydroxysuccinimide ester was added to the solution of the Sister minium 
dichloride in dimethylformamide (DMF), and triethylamine. The reaction mixture was agitated 
at the night entirety room temperature. The produced sediment was separated after ending 
reaction, and it dried with the oil pump, and recrystallized [ acetone ]. The natural compound 
was obtained with the yield of 40%. 

[0066]Example 2: measurement drawing 1 of the thickness of the monomolecular layer by this 
invention ****s the measuring device for measuring combination of the isolation reaction 
component to solid phase in catoptric light study. 

[0067]lt can attach into a correction KURETCHUMAN (Kretschmann) device ( drawing 1 ), and 
the covered sample can be investigated to air and an aquosity medium. 
[0068]This catoptric light study measuring device contains the laser 10. The primary beam of 
light emitted from laser enters at the angle theta to the normal of the surface of the 
examination portion 20. Image formation of the catoptric light is carried out on the diode 13 
arranged by the condenser 12 in the image surface. 

[0069]This measuring device contains the flow cuvett 14 which has the entrance and the exit 
15 of the prism 16 of a KURETCHUMAN device, and a testing liquid further. 
[0070]The examination portion 20 consists of the prism 16 of a KURETCHUMAN device, and 
the thin metal layers 23a and 23b optically vapor-deposited on the transparent dielectric carrier 
layer 22 and the carrier layer 22. The thin layer of the index liquid 21 combines the prism 16 
without optical refraction with the transparent carrier layer 22 optically. It is because it, that is, 
this thin layer have the same refractive index as the parts of these both sides. In this example, 
23a is the chromium layer mentioned above, and 23b is the vapor-deposited gold layer. 25 is a 
spacer molecule which carries combination of the solid-phase-reaction thing 26 to a gold 
surface via a fixed group. 27 is an isolation reaction component which a solid-phase-reaction 
thing and combination are possible, and exists in the solid phase 28. 
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[0071 ]The reflection in an interface can be calculated using Fresnel's formulas, a PSP 
spectrum can be suited in data, and "optical thickness (optischen Dicke)" (=nxd, n= refractive 
index, d= thickness) of each class is obtained in that case. 

[0072]1,8-diamino-3,6-dioxa octane in 900 ml of the synthetic dioxane / water (1/1 v/v) of 
example 31-tert. butyloxy carbonyl 1 ,8-diamino-dioxa octane (mono-BOC-DADOO). (DADOO) 
The solution of 109 g (0.5 mol) of di-tert. butyl carbonate in 450 ml of dioxane is gradually 
added to a 142 g (1 mol) solution under churning. In addition, a mixture is agitated at 1.5 h and 
20 ** after addition, a solvent is distilled off succeedingly, and a residue is taken in 1 I. of ethyl 
acetate / water (1/1 v/v). After separating the aqueous phase, an organic phase is extracted 
twice by addressing to 0.1 N HCI 100ml. The aqueous phase is put together, a pH value is 
adjusted to pH 9-10 with rare caustic soda, and the liquid and liquid extraction of the solution 
are carried out in a perforator. After 750 ml of ethyl acetate extracts for 8 hours, a solvent is 
removed and a residue is dried in an advanced vacuum. 
[0073]Yield: 32g (26%) 

DC:Kieselgel. 60 eluents: Butyl acetate / water / ammonium hydroxide =30/1 5/1 5R f =0.45 

example 41 -(biotin aminocaproic acid)-(1,8-diamino-4,6-dioxa octane)- Amide, 10 ml of 
synthetic dioxane of (biotin X-DADOO). And 0.9g (2mmol) of D-BIOCHI noil aminocaproic 
acid-N-hydroxysuccinimide ester (Boehringer Mannheim, Best Nr. 1003933) in 0.1 mol (pH 
8.5)/l. 10 ml of potassium phosphate buffer solution. And the solution of mono-BOC-DADOO 
0.5g (2mmol) is agitated at 20 ** for about 2 hours. A solvent is away evaporated under 
vacuum after ending reaction (DC control: Kieselgel 60, eluent ethyl acetate / methanol =3/7, 
RF=0.6), and 1 ml of trifluoroacetic acid is added to a residue. It agitates for about 30 minutes 
until a BOC group ****s thoroughly, then - evaporating trifluoroacetic acid in a vacuum, or 
adding 5 ml of ethyl acetate to a residue, and filtering out an insoluble matter -- filtrate - 
evaporation - ******** . 
[0074]Yield: 0.96g (98%) 

DC:Kieselgel 60, eluent To 10.6 g (lOOmmol) of synthetic mercaptopropionic acid of ethyl 
acetate/methanol =2:8, R f = 0.2-example 5S-acetyl-mercaptopropionic acid. 8.6 g (110mmol) of 

acetyl chlorides are gradually dropped at 20 **. It heats at 100 ** for 10 minutes after the end 
of addition. A reaction mixture is covered over vacuum distillation and 0.4 bar of output is 
purely acquired at 105 **. 
[0075]Yield: 5.8g (36%) 

1H-NMR(CDCI 3 ): delta(ppm) =2.3 (s, 3H), 2.7 (t, 2H), 3.1 (t, 2H) 

Example 6N-succinimide S-acetylthio propionate, 16.2 g (O.lmmol) of synthetic S-acetyl- 
mercaptopropionic acid of (SATP), 12.7g (0.1 1 mol) of N-hydroxysuccinimide and 22.7 g (0.1 1 
mol) of dicyclohexylcarbodiimide are agitated at 20 ** in the acetic anhydride ethyl 0.4I for 16 
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hours. A ** exception carries out the depositing sediment and evaporation concentration of the 
filtrate is carried out in a vacuum. An oily residue is taken to a little ethyl acetate, and it cools. 
In that case, a sediment deposits further and this is thrown away. This process is repeated 
twice. After carrying out evaporation concentration, SATP13g (50%) is obtained from the last 
filtrate. 

[0076]1H-NMR(CDCI 3 ): delta(ppm) =2.3 (s, 3H), 2.8 (s, 4H), 2.9 (m, 2H), 3.1 (m, 2H) 

Example 7 biotin aminocaproic acid-amidedioxa octyl-mercaptopropionic acid amide 
(compound 1) 
[0077] 
[Formula 7] 




[0078]The solution which consists [ Example / 6 ] of biotin X-DADOO 0.96g (2mmol) and 
SATP0.5g (2mmol) from Example 4 is agitated at 20 ** for 2 hours in 20 ml of dioxane, and 0.1 
mol (pH 8.5)/l. 20 ml of potassium phosphate buffer solution, then, a solution -- evaporation - 
****** a residue is taken to 2 ml of trifluoroacetic acid, and it agitates at 20 ** under inactive 
gas for 0.5 hour. The flash chromatography (eluent: ethyl acetate/methanol =3:7) in silica gel 
performs refining. 
[0079]Yield: 150 mg (13%) 

DC:Kieselgel. 60, ethyl acetate/methanol =3/7R f =0.35 example 8 biotin amide 3,6-dioxa octyl- 

S-acetyl-mercaptopropionic acid amide, 0.1 mol/l. of synthetic potassium phosphate buffer 
solution of (biotin DADOO-SATP). (pH 7.0) The solution set to biotin DADOO 1g (2.7mmol) 
melted in 40 ml from SATP(from Example 6) 1 .4g (5.35mmol) in 40 ml of dioxane is added 
gradually. 0.1 mol/l. of potassium phosphate buffer solution must adjust a pH value to pH7.0 
continuously during addition, agitating in addition after the end of addition for 10 minutes - 
succeedingly - evaporation - ******** . Rough output can be used in the following process, 
without refining further. 

[0080]DC:Kieselgel 60, eluent Composition of ethyl acetate/methanol =3.5/7.5R f = 0.35- 

example 9 bis-(biotin amide 3,6-dioxa acetyl)-mercaptopropionic acid amide disulfide 
(compound 2) [0081] 
[Formula 8] 
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[0082]The rough output 1.6g from Example 8 is melted in 0.5 mol (pH 7.5)/l. 100 ml of 
potassium phosphate buffer solution of nitrogen saturation, and 5.4 ml is added a 1 mol/l. 
methanolic hydroxylamine solution, agitating at 20 ** for 2 hours - succeedingly - the inside of 
a vacuum - evaporation - ****** - the flash chromatography (ethyl acetate/methanol =3/7) in 
silica gel refines. 
[0083]Yield: 150 mg (6%) 

DC:Kieselgel 60, eluent Synthetic manufacture of ethyl acetate/methanol =3/7R f =0.35 example 

10 biotin amide 3,6-dioxa octyl-S-acetylmercaptoacetic acid amide and (biotin DADOO-SATA), 
It carries out to example 8 resemblance from 187 mg (0.8mmol) of N-succinimidyl S-acetyl-thio 
acetate (SATA) (Boehringer, Best Nr. 1081 765), and biotin DADOO 300mg (0.8mmol). 
[0084]Yield: 109 mg (49%) 

DC:Kieselgel 60, eluent Composition of ethyl acetate/methanol =6.5/3.5R f = 0.35-example 1 1 
bis-(biotin amide 3,6-dioxa acetyl)-mercaptoacetic acid amide disulfide (compound 3) [0085] 



[0086]Manufacture is performed to example 9 resemblance from 0.25 ml biotin DADOO-SATA 
100mg (0.2mmol) and a 1 mol/l. methanolic hydroxylamine solution. 
[0087] Yield: 55 mg (60%) 

DC:Kieselgel 60 and eluent . ethyl acetate/methanol =3/7R f = - Two in 0.35-example 12a 2-(S- 

acetyl) mercaptopropionic acid-[2-(2-hydroxyethoxy)]-ethylamide THF25ml -(2-aminoethoxy)- 
2.14g of ethanol. In the solution which consists of (20mmol), within 15 minutes, the solution 
which consists of 5g (20mmol) of N-succinimidyl S-acetylthio propionate (SATP, Example 2c) 
in THF50ml is dropped, and it agitates at 20 ** for 2 hours. Evaporation concentration of the 
reaction mixture is carried out in a vacuum after the conclusion of a reaction (DC control), and 
it applies to the chromatography in silica gel (Kieselgel 60, eluent ethyl acetate / methanol =7 / 



[Formula 9] 




o 



o 
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3+1% acetic acid). 

DC : (Kieselgel 60, eluent ethyl acetate / methanol =7 / 3+1% acetic acid) 

R f =0.67 yield: 2.7gMS(pos FAB):MH + =236b 2-mercaptopropionic acid-[2-(2-hydroxyethoxy)]- 

ethylamide (compound 4) 
[0088] 

[Formula 10] 
o 

HS '~ v -^NH'" S ^ 0> ^^OH 

[0089]600 ml was added to the compound a2.7g (8.7mmol) the 1 mol/l. hydroxylamine solution 
in methanol, and it agitated at 20 ** for 1 hour. Then, the solvent was distilled off in the vacuum 
and dichloromethane extracted the residue 3 times. The oily rough output 1.5g was acquired 
and the flash chromatography in silica gel refined this (Kieselgel 60, eluent dichloromethane / 
methanol =9.3/0.7). 

DC : (Kieselgel 60, eluent dichloromethane / methanol =9/1) 
R f =0.45 yield: 0.86 (colorless oily matter) 

MS(pos FAB):MH + =194 example 13a sample preparation: The golden board was 
manufactured by vapor-depositing Au(99.99%) about 5 nm to the slide glass (Berliner GlasKG) 
which consists of LASFN9. 

[0090]Vacuum evaporation was performed in the evaporation apparatus BAE250 of Balzers, 
and it carried out with pressure <=5x10~ 6 m bar. 

[0091 ]b) Monomolecular layer formation : the golden board was put in the 0.5-m molar solution 
of the compound in water (MilliQ) under argon protection gas immediately after opening an 
evaporation apparatus. After 6-h adsorption time, 300 ml of water washed the substrate and it 
dried in the nitrogen air current. 

[0092]c) Characteristic determination : a characteristic decision of the monomolecular layer 
was made using the surface plasmon spectroscopic analysis and the angle-of-contact 
measuring method. 

[0093]Surface plasmon spectroscopic analyses are optical means which have the high 
sensitivity for [ of the surface and a thin film ] making a characteristic decision, and do not need 
a special molecule sign (for example, fluorescent labeling), either (W. Knoll, MRS Bulletin, the 
16th volume, No.7 (1991) the 29th page - the 39th page). 

[0094]For measurement of the thickness of a self-assembly nature monomolecular layer 
(SAM), measurement to air and an aquosity medium was carried out. 
[0095]Angle-of-contact measurement is a method often used in order to analyze an interface. 
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In that case, the kind of a substrate and tunic, a presentation, and the information about the 
order on a film can be acquired (A. Ullmann, "Introduction to ultrathin organicfilms", Academic 
Press, Inc. 1991). For measurement of an angle of contact, the angle-of-contact microscope 
G1 (Kruess/Hamburg) was used. All the written values from the 1st table and the 2nd table are 
average value from at least six measurement in a different part on a carrier. In that case, an 
error is **2 degrees. 

[0096]ln the next experiment, the wettability of water refined with the ultrafiltration (Milli Q) on 
each film was measured. 
[0097] 
[Table 1] 
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Inc. 1 9 9 imzivmfe 

4 JB#r^n&Ul Imann. suprai:i5 

[0098]The measured thickness is well in agreement with the value calculated theoretically. 
This aligns, respectively and directs that it is the monomolecular layer with which it filled up 
densely. In that case, a molecule - white size (Whitesides) (C. - D.Bain, G.M.Whitesides, and 
Science 240 (1988) the 62 « page;KLPrime and G.M.Whitesides - Science.) etc. 252 (1991) - 
- in the data and resemblance which were announced by the 1164th page, about 30 degrees 
may incline to a surface normal about a long chain alkane thiol similarly. 
[0099]An angle of contact is also well in agreement with the value obtained from OH on the 
polycrystal nature Au f or a biotin termination alkane thiol (H. Wolf, Diplomarbeit Universitaet 
Mainz 1991). An angle of contact aligns and supports the image of the monomolecular layer 
with which it filled up densely. 

[0100]ln order to investigate the associative strength of streptoavidin (SA) of these new 
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compounds, the mixture with the compound 4 was also investigated besides the pure 
compound 1. Similarly, the protein layer was further accumulated by the biotinylate Fab 
fragment (Fab<HCG>) of a monoclonal antibody and the adsorption of HCG to HCG. 

[0101]adding streptoavidin and Fab as a 5x1 0~ 7 mol / an I solution - HCG (Homo sapiens 
choriogonadotropin) - NaCI 0.5 mol/l. - it added as an inner 25 microg [/ml ] solution. 
[0102] 
[Table 2] 
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3 SA=7, V\s7h7\Zi?y 

* B - F a b = trd-^-^'fb F a b < H C G> 

8 BI©fJ#r^ : n = 1 . 5 0 (Ul Imann, supra) 

7 lRCi®$f^: n= 1. 4 5 (H.Morgan, D.M. Taylor, C.D'Silva, Thin Solid Films, %1 
0 9# ( 1 9 9 2*) m\ 2 21) . 

[0103]The increase in thickness d (SAM) of a thiol monomolecular layer is corrected with the 
value from the 1st table. 

[0104]Optimization of streptoavidin associative strength is attained by diluting the compound 1 
in a gold surface with the compound 4. 

[0105]The thickness measured when covering of the surface by streptoavidin was perfect is 
40A, . Therefore, are well in agreement with the value expected theoretically. R. - C.Ebersole, 
M.D.Word, JAMiller, J.R.Moran, J.Am.Chem.Soc, 3239th volume [ 112nd ] (1990) page - the 
3241 -- page-.C.Weber and D.H., [ Ohlendorf and ] J.J. Wendoloski, F.R.Salemme, Science, 
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the 242nd volume (1989), the 85th page. 

[0106]This optimization streptoavidin layer can be committed as an optimum-coupling phase to 
B-Fab<HCG>, and this layer can be similarly used for HCG detection. 
[0107]lt is combinable with having indicated for the example 7 of manufacture of the coupling 
matrix reproduced example 14 similar at SATP by making a desthiobiotin and imino biotin into 
desthiobiotin X-DADOO and imino biotin X-DADOO. 

[0108]These compounds can be used as a coupling matrix, when a binder phase should be 
refreshable. 

[0109]For reproduction, solid phase is incubated at a room temperature with the solution of the 

biotin 2x1 0~ 4 mol / 1 for 10 minutes and in NaCI 0.5 Mol / 1. Then, it washes twice by 
NaCI0.5mol/l. 

[01 10] Reproduction of a binder phase is performed not less than (it measures by surface 
plasmon resonance) 90%. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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*3PJHC4 3!§£^ h y -y^^ffeSo 

[0 0 4 5] *H*4*S^ttH«fiDS*OwO*«MlcJ: 
5. 50 
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[0 0 4 6] h y y**W*flBW8tt3HftRJ£: 

#-C#5. IiJ£$ft5liJ¥l4*S&f ©tlglc 

[0 0 4 7] *8Wld«fc58£^ M y?*<0Sft5« 
1 o©^£ U^'JifclilSfitflK^SivC^S. -Jttfc, 

?&£<7M yJrxr^-y a y%?>Mb LT^5„ Cftib© 

Bft»£*i:tS^L-C»±^4^. B*@5Jk^l4 

K^©BSS©f+API4i|giet*fcSo 
[0 0 4 8] *US^«*iS©fc*<ofi«a|j5Kfc5i5* 
ft to* a y»i, J: < fcflHfctfaT, 7k $ 

fctt*tt«tr*"t>-C, Jc tf 2^n<o «t 

[004 9] }§£|C 4 <5 , aclC@*BK#fe#»Oi&»©# 

iS-cfg 2 (D&fc&mk&icj y**.*- n- 5 c t li 
lc«tt)»J©l^it5fc«)©SJcS:*#l4il#6«)fl4*^ 
[0 0 5 0] Sot, *»W©t5 loojWiit, it* 

[0 0 5 1] *»W*fe!CJ:«J»3tLfc««)S^ll4. 
fci:x.tf*ffi7*7X*yj|ttffitJ:oT4ffi^Itg-cai>5 
4 9 II, »HWlCl^-T-$)5 (B. Rothenhae 
usletfcitW. Knol I, "Surface 
Plasmon Microscopy", Natur 
e , 3? 3 3 2 #, 6 16 5*, 1615 K~JR 6 1 7 H 

( 1 9 8 8^) ;W. Hickel, B. Rothen 
haeuslertiilfW. Ktioll, "Surfa 
ce Plasmon Microscopic Ch 
aracterisation of externa 
1 surfaces", J.Appl. Phys., 

(1 9 8 9^) , ^4 8 3 2H~^4 8 3 6H ; W. H 
ickel, W. Knoll, "Surface PI 
asmon Optical Characteris 
ation of liquidmonolayers 
at 5 ium lateral resoluti 
on", J.Appl. Phys., 8S6 7# (199 
0^) , fg3 5 7 2HW») . 5 » nOlftOjl^, I? 
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[0 0 5 2] $ e>tc % #169111. 2 oro£» 

fflf n&Kfc ®) (bioaffinen Reaktan 
den) (^W^troiortHlaiC^^LT^flEL, ffi 

mftzz&t s tz & % xm tc x. s e&T 

■fS„ 

[0 0 5 3] fry?grtil, BfaRfSfclcfcita 

[0054] isaijwi^ m%ivm\c, 
s 0 mftft^wa«iwtt»ic fci*.tf "/<^^yHf 

— X (Biosensors)" (Turner, Ka 
rube, Wilson (MM) .Oxford P r 
e s staiK (1 9 8 Sfcll^^x/PK (Be 20 

rgveld)i u '<41rtl/ J 1r-X'7>V"<<<* 
il'^o;^ (Biosensors & Bio 
electronics) "|6#, |55 H~f? 7 2 
H (19 9 1f) {Cffijft$tvC^5«t9**ffiM«S*J 
itf*SE«S (Amp e r ome t r i e) ffi^lfe, 
tiS„ fcttSMEfcfc <t S t> , SSWfc^W 

[0 0 5 5] U>U £ < W*^0*ttH±J6^tt, flelC 
§tttK7X^f~ (Sadowski) : "Ufa- • 

3t-^ • t7'f^/i' • y y-x '^y-^>A/ty-> 

(Review of optical meth 
o d s in i mm unosensing)", SP 
IE, I9 54f, Opt ica I testing 
and Metrology II (1988^), H 
4 1 31-314 1 9H^IE«S*l"CV^ e 

[0056] t < ics* L^Rm^mmtmmyy 

X^-y*P| (Oberflaechenplasmon 40 
enresonanz) \C <£S&£-K>#in"t*fc5o C<7> 

wlft, Bffi£J£^£*PfS&J|2*ttl£t2ttT& 

litis, i>A»5**Wft«*y*- 0«l±» 

&M#flF (EP-A) $2 7 6 1 4 2 3\ PI* 2 7 6 1 

4 2**5^^182 5 4 5 7 5#IC|E*$*l"CV^5o L 
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«ll,. hM^S^ (DE) S&4 0 2 44 7 6*|i»H 
[0 0 5 7] J:JBlClE*LfcJ:5K, itf«©5JS<«»lc 

# ft . * # v * #1*4 aiJ©»HRi6*© Wn I- J: 
[00 58] i < legs l < li, h y 

yfcftu kLX(OX*3-y£*) t>/jx$ts£ 

£«ifti*fc:Sc5§. figffltSC S„ (f 5 *?-* 

t'^y/^ huXbTf^^wlg^mili o 12 T-fc 
15 , t'^y/* h h 7 f^y l o' s 

■C*>5) „ lot, /h$v^fd**W1-5Hffi5JC«* 

ttKJ&fe (fcijtfit^y) ££W1-S&7&<£fe!iq|c 

S-Bt&lftig Lffiffll" 5 C t /45T*^ S„ 
[0 0 5 9] ff4^«jro7*^^^f->-*fctt^$ 

[0060] *%W<Dh 0 1 o©#*u. $f£ftij£l£ 

ose«»*9j©isitRjs«j©afc!ipicj:o-cie^ h y 

[0 0 6 1] Sot, *«WiC«t9«it$nfci»S^ h 
y y**ttff&*rt641£ LTf£ffl1-Sct So 
[0 06 2] $b(C N *!6WS:01~3tie^L-Cft© 

[0 0 6 3] 

[mm 

mi 

[0 0 6 4] 
[£6] 



(9) 
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[0 0 6 5] ttfy-N-t Kn^^i/W? K 
x/f/^, ^f/^ATU* (DMF) «P©i/* 

[0 0 6 6] #J 2 : 

[0 0 6 7] l^jE^ Wyfa^V (Kretschma 

ft ib lC7)«ft left L TIH5 ^ "C # 5 0 
[0 0 6 8] C <DRm¥&)MfemW& V— f- 1 0 £ 

ocosffitDfetic^Lft^eT-AW-rso rw*i±, m 

TfeuyXi 2K«fc9fltfIrtKfilI$ftfcy'f*-Kl 3 
[0 0 6 9] cwiJ^gttii, ^ic^vyf^yl 

g(D7°y 1 6*JJ:t«*»»fS©AP*J«tt;mP 1 5 
Srti-SifcH^^y h 1 4 5 0 
[0070] ttKA^2 0ii, ^i/yfavygfroy 

l2 2±ld#$*i-CV»5»V^*«2 3a, 2 3bfl» 
6 45. i§«S«2 1©*ll±. ^yXAi6Sr**WH 

5 5. ##I©«£\ 2 3 a(i_ha!L/c^oAl 
2 3bHl*Lfc^lT-fc5o 2 5I1@£S£ 

[0071] 7U*/u©£*fflV'"CJHBW3tt5Rlt«: 
t+lU PSP#7fclrr-*£iI£t5Cfc#T?#, * 
©RS#1© ")fe^6^J¥$ (optischen Die 



ke) " (=nXd, n=H5r$, d=Jf£) #'#e>tl 
5 0 

[0 0 7 2] 0>J 3 

1-tert. 7fvW;t3ri/;*7/l'#-/l'- 1, 8-^7 
* ;-i?**r-f*?fy (mo n o -BOC-DADO 
20 O) 

i?**-fy/Ai (l/i v/v) goomi'foi, 

8-/757-3, (DADO 
O) 142g (1^) ©$j£ie, |f#T&*lc, i^^- 
5-f>4 5 0m 1 fp©i/- t e r t . 7'^7V#-*'^- 
M0 9g (0. 5*/w) ©§*S:JP*.5. SJPtL 
^Sr**31. 5h, 2 0t:T«L, §|»!HE*&jK* 
©*t, «S«Sr»lfcxf-/p/* (i/i v/v) 1 
l(ci5 0 7Mfl«r£«Lfc&. *«MB£o. IN HC 
1 1 0 0m 1 ■&X'2^\ti-th< > 7k*S££U pHl 
30 fc*#1My-^»pH9~l OlCfWSU 

■eiatts. 

[ 0 0 7 3 ] : 3 2 g (26%) 
DC:Kieselgel 60 

: ftS7*^/*/*IMfc7:'*=7A = 3 0/ 
15/15 
R f = 0. 4 5 
0J4 

40 1- (Wf>-7;y*7P>S) - (1, 8-/7 
5/-4, 6-i^*lM-7?y) -75 K, (tf^f" 
y-X-DADOO) 

v^iJ-y l o m i fcit/y y 7 Mmmo . l 
^•/w/l (pH8. 5) 10mlt©D-t'tf7^f/V 
-7?/*7a>i-N-t 

Xr* (Boehr i nge r Mannheim, B 
est Nr. 1003933) 0. 9g (2m*^) 
Sit/mono-BOC-DADOOO. 5g (2 m*- 
*) 2 0 f CT'^2SfF B m^t5 o RJ&fcTft 

50 (DCMH: Ki e s e 1 ge 1 6 0, jggffl ftgfe 



(10) 
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^>\>/t 9 J->\<=Z/1 , RF = 0. 6) , jgfflfc 

K£X*M% Li n % ftgfei;: h y WSf l m i £ 
in* So Bocxa^Kfflt*6iT?tt3oafflfW 

L, «ttt«38Rai-S. 
[00 7 4] ft*: 0. 96g (98%) 
DCrKieselgel 60, ftKffl RHif"* 
/**/-*= 2 : 8, Rt = 0. 2 
S»J5 

^/W*:/ h:/o f*>ifl 0. 6g (lOOmW) 
ir, 2 O'C'C^^IC WCT-tf-frZ. 6 g (1 1 Om 

*»wpi-5. asan»T«. i o^pfl i o otxai 
/<-/k i o 5t:-e*iw^»6ii5. 

[ 0 0 7 5 ] HZ* : 5 . 8 g (36%) 
1H-NMR (CDC la) : 5 (ppm) =2. 3 
(s, 3H) , 2. 7 (t, 2H) , 3. 1 (t, 2 
H) 



10 



20 
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h (SATP) ©•£$ 

S-T-tr^/W-^/w^yhyot^y^l 6. 2g 
(0. lmt/V) , N-fc Kn* , >^^v'W 5 K 1 
2. 7g (0. 1 1 */!•-) fciT/v 5 ^ n^+i/A^/W 
#v^K22. 7g (0. 1 It*) t, l7kit&x 

Tvk). 4i tp-?2 ot:r*i 6P#imt*M"a. WflLfc 

bWO»>#rttiU cix^r^-CSo ;:©lS£2®|g 
SI". *ft©«*i»e», JKWMiLfctlfcSATPl 3 
g (5 0%) asftfcft*. 

[0 0 7 6] 1H-NMR (CDC l j) : 6 (p p 
m) =2. 3 (s, 3H) , 2. 8 (s, 4 H) , 2. 
9 (m, 2H) , 3. 1 (m, 2H) 

m 

[0 0 7 7] 
[lb 7] 




[00 7 8] t'tfy-X-DADOO (K4*»6) 
0. 96 g (2mt/U) joitfSATP (0]6fl>b) 
0. 5g (2mW) 5?*aMfV 2 0 30 

ml*Jj;0«y >K*!) 1*^/1 (pH 

8. 5) 2 0ml«p-C2 0 , C-C2l$Mfl|#1-5. 

llct*), ^?ftt^T20 < CT-0. 5&f®mWtZ>o 
ffimfcisy * V^X-Vyy vis*-? a-? h Jfy 7 j - 

[00 7 9] IRJ*: 1 50mg (13%) 
DC:Kieselgel 6 0, ft»x^/^7 
— /W= 3/7 40 
Rt = 0. 3 5 
$J8 

Wy7 5 K-3, 6-*;?MMh*-*?yP-S-7-fe 
ADOO-SATP) ©£$ 

y >St#y 9Aift«iSo. l^e/v/i ( P H7. o) 4 

Om 1 iC!$/5»Lfct'i-^y-DADOO 1 g (2. 7 
mt*) ir, yt^ft>'4 0ml I t 1 «SATP ($6;5> 
b) 1. 4g (5. 3 5mW) 

flox.s 0 »ap©w. pHfit t j* mam so 



0. 1**/ 1 -flftRttU: p H 7 . OfcWfiLftttJUf 

V^TftffltSCt^T'tSo 
[0080]DC:Kieselgel 6 0, j£8t#J 
|pK^/W/^^y-/P=3. 5/7. 5 
R ( = 0. 3 5 
«9 

tr*- (tT^>T$K-3, 6-v^-^lhT-tf 1 *) 

2) ©£$ 
[00 8 1] 
[ft 8] 



a 




[0 0 8 2] #J8 A»ib©1i4j*«J i . 6 g frffiRfifna 

y 7^mmmo. s**/i (pH7. 5) 1 

0 Om 1 / */-/H4t Kb*«>/UTS >jf 
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fttl^/W/l 5. 4ml&SP;tSo 2 0lC?2l#IWI 
#U 5l#«t#KS1 , T??!l*eJBU i/'J*yA'-e07 

= 3/7) ici^^-fSo 

[00 8 3] K$: 150mg (6%) 
DC:Kieselgel 60, feMffl ftBfxf-* 
/y ^y_ /U= 3/7 

R, = 0. 3 5 

mi o 

t'tfyr^ k-3, e-i/^-^f-^^f-zv-s-r-fe 10 

SATA) 

St&tt, N-^^v-W^ 5?A'-S-7-fef-A'-f-*7 
■fer — MS ATA) (Boehr inger, Bes 
t Nr. 1081765) 187mg (0. 8m* 
IV) fciOtftfyDADOO 3 0 0mg (0. 8m 

[0 0 8 4] : 1 0 9mg (4 9%) 
DC : K i e s e 1 g e 1 6 0, WE& 
//9/-/l>=6. 5/3. 5 20 
R, = 0. 35 
« 1 1 

fc'X- (ftfy7U*-3, 6-/^^rt7-lrf-/W) 
-^/w*^hSI!7$ K-**/W7w K (ft£^3) © 

£jsfc 
[0 0 8 5] 
[ft 9] 

O S-/ 30 




[0 0 8 6] MitlifcT^y-DADOO-SATA 
lOOmg (0. 2m*A-) ft «fctf> * / -/Mtfc Kb 
^■W^filt/l'/l 0. 2 5mlH, M9 

[0 0 8 7] IR$ : 5 5mg (6 0%) 
DC : K i e s e 1 g e 1 6 0, ®MM ftlfcxfvl' 40 
/^?/-/V=3/7 
R, = 0. 3 5 

mi 2 

a) 2- (S-7*7VV) ^/^^h^nlf^i- 
[2- (2-t Fb^>i h*^) ] -xf/l/7U' 
THF 2 5 m 1 2 - (2-7;/i^'/) 
Z-/U2. 14g (2 0mW) tf>"bft5&j£l^ 15 
#1*11^ THF50ml t f 1 ©N-^^yWv^-S 
-7tf*WuW*-h (SATP, #j2c) 5 
g (2 0mt/v) «»6ft5»»Srliait, 20°C-C-2B# 50 
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ws#*$. mwm (dcmw . eosa^fctjc. 

fcjWtfi (Kieselgel 6 0, 0f6&* 

f-A'/^ * / ~A= 7/3+1 %ftB?) 

DC: (Kieselgel 60, ®Hf£l] ftK^f- 

i\s/*9J ->V= 7/3 + 1 

R f = 0. 6 7 

IR$: 2. 7 g 

MS (p o s FAB) : MH* = 2 3 6 

b) 2-y/M7 P hT'nf^-ySE- [2- (2- t K 

[0 0 8 8] 
IflSl 0] 

o 




[0 0 8 9] ft^a) 2. 7g (8. 7 m^A) |C. 
^ ^y-AtpCDt Kb^->A7^ yMlW 1 6 

oomi jm, 2o < c-emraa« ! Lt. 5\zm%s 

t (Kieselgel 6 0, gSil^J '^nD^ 

>/*9S-A"*9. 3/0. 7) 

DC: (Kieselgel 6 0, ^H^l '^dp 

Rf = 0. 4 5 

HX* : 0. 8 6 (fifeiMKft) 

MS (p o s FAB) : MH = 1 9 4 

mi 3 

a) : LASFN9H45ft 

7?7^ (Be r 1 i n e r G 1 a s KG) (CA u (9 
9. 9 9%) ^5nm^*1-^CtllJ:oTMigL 

/to 

[0 0 9 0] a&fli, Ba I z e r stMS^SBA 
E 2 5 O^T'tT&K E^5X1 

[0 0 9 1 ] b ) : ^*SS 

SrBltfcit«. 7A3>f*iI#*TI-< * (Mi 1 1 i 
Q) fOjt^WO. Sm^/^tl^lCA^fco 6h© 
KtfSMfcH:, S^SttK3 0 0ml T?ft* U 2*55Jit 

[0 0 9 2] c) Wtft* : ¥^ao«Ht*l&tt, 

my 7^ y£jfc#tf is X vffltfc fflfcfe* JfH s "Cff 
[0 0 9 3] iI7"7X^>^tfli, Stffifcitfif 

(W. Kno 1 1, MRS Bulletin, 
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»1 6#, No. 7 (19 9 1^) %1 9H~^3 9 

S) o 

[0 0 9 4] g eUS-tt^ft?! (SAM) ©1/¥WSIJ 

[0 0 9 5] $»8fJ£l±, #E £ ##rf 5 fc ft LtfL 
J:tJ«W*iJ:tJWJ:0«flFCIBt5**Sr»5ii:^-Tf 

£ 5 (A. Ullmann, "Introductio 

n to ultrathin organic fi 

Ims", Academic Press, Inc. 1* 
351*: 
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* 9 9 l^) o 9H*ftoffl€©t»ttt, ftttAKttllG 

1 (Kr u e s s/Hamb u r g) £{£fflLfc 0 |g 1 
**J:t«IS2**»6©1-'<-COE«ltlt, fcfc.k<&Hfc 

[0 0 9 6] ^(DH^lCjoV^TIi, -ttimw^T' 

co, Hfl-ii® (Mi l l i Q) tJ:o-c«»Lfc*© 

[0 0 9 7] 
10 [*1] 







SAMCfSd [A3 








dftSWfl 2 
(Sit) 


dft*« 2 

oo* mm 


n 4 


9 aT ] 


ft£&4 




9±2 


1 3 


1 1 


1.5 0 


2 6±2 


ft** I 




3 3±2 


3 8 


3 3 


1.50 


3 5 ±2 




(«««*&) 


3 3 + 2 


3 8 


3 3 


1.50 





1 <j >mffl&m®.o . 0 5^i//i, pH7. o 

2 s a Mom a » jgfrcD a * * s tmt 

3 fl aC" A. Ollnann, "Introduction ro ultrathin Organic filns" , Academic Press* 

Inc. I 9 9 l^CkyaHJg 
4 JS4fr*n{iUlliianiu supra tcJ:S 

[0098] m^tntm^ m^mcnw-Ltcitt 

ft < -Si" 5. Ctltt, *il«l8HU 

^fht'fX (Wh i tes ides) f (C. D. B a 
in, G. M. Whites ides, Science 

240 (1988^) f§62H; K. L. Prim 
e, G. M. Whites ides, Science 
2 5 2 (1 9 9 1^) % \ 1 6 4 JO £<fc D 38£$*lfc 

ic«ffiwfe^ic*tur^3 0° ffi^LT^TtiW 40 HCG (t^ytd 

[0 0 9 9] Wk&h, #SSttAuiOOH4^Ui tKhofy) liNaCI 0. 5t/l-/lf©2 5/i 

tt5 (H. Wol [, Di pi omarbe i t U [0102] 
niversitaet Mainz 199 1^) . [*2] 



[0 10 0] Ztlt>%i&<Dik&V!)m<DX[-l'7hTW 
V (SA) ©Ig^Sril^Sfcftt, *tft^-*l©IId» 

-/WfcF a b 77^ y h (Fa b<HCG>) fcitf 
H C G |C «t o T gg| L fc„ 
[0101] * h hTfv'yfciT/F a bl±5 X 1 




(13) #M¥6-8 2 4 5 5 

23 24 

i2g : 



Xb 1 




d (SAM) 8 


d<SA) 3 - 7 


d(B-fab) 4 - 7 


d(HCG) 7 


d(RSA) 5 - 7 


0 


2 6±2 


9 


0 


0 




0 


0. 1 


3 7 ±2 


1 0 


4 0 


3 1 


1 6 




0.2 5 


4 0±2 


2 0 


4 I 


2 6 


1 4 




0. 50 


3 9 ±2 


2 4 


3 6 


2 3 


1 2 




0.7 5 


3 9±2 


2 8 


3 1 


1 0 


4 




1. 00 


3 5±2 


3 3 


2 3 


7 


5 





2 SaC* ]ttUllmanm supratcj: »J85;£ 

* B - F a b = Kr*f L -A-fb F a b <H C G> 

6 @t©®*f* : n = 1 . 5 0 (Ullmann, supra) 

7 m.<0mmm : n = l . 4 5 (H.Morgan, D.M.Taylor, CD 1 Silva, Thin Solid Films, 3fS2 
0 9# ( 1 9 9 2*) HI 2 2 JC) . 



(0103] Tt-ivQSrf-mvW-Z d ( S AM) ©if 

[0 10 4] ft^»4ICj:«J4*ffi^*J»t5fl:^»l* 30 
firsts lc J; 0T, ^Yv-fYTWy^-hnW 

[0105] ^ hw^hrfv'yfcisSffioM^ 

»Wt»l#$n5«[t6<-ai-5 (R. C. Eber 
sole, M. D. Word, J. A. Miller, 
J. R. Moran, J. Am. C h e m. Soc. , 
Hll2# (1990 *p) 13239 H~l 3 2 4 1 
H;P. C. Weber, D. H. Ohlendor 
f, J. J.Wendoloski, F. R. Sale 40 
mme, Science, 1242^(1989^), 
SB8 5W o 

[0 10 6] Z<D&Mi£Z M'7 P h7h?v ! yJif±B-F 
a b<HCG>C*tt5*a^ffitLT»#. 
ra*liHCG»fflOfc»lcftffl+5Ci:^T?t5. 

[0107] #J 1 4 

/ t'tf>^7Xftftf>-X-DADOOfcJ;'J 

t*^-f->-X-DADOOi ITS ATPIO&3- 50 



[0 10 8] cii&cft^lfctt, iSfcftMJ&TO-e* 
[0109] ft±<Dtcib\m s mm^ux-iom. 

NaCl 0. 5*/l'/l ! t I ©ftfy2X10 U; e/V 
/l©»«i:#lC>f^a'<-H-5. Na 
CIO. 5W/1 T* 2 iHl^tSo 
[0 110] g&ffi©ff£fi9 0%SLk (*I/7X^ 

[0a5oMI#*lftW] 

[Ell] Bffi^oiBltRJEia»oe^S:»*+5ci:0 

[Ei2] ®mfc%>t:Gtzmt%m*m&vK 

IS^Lfc* h^y hrt'i^y (Mi 2) 
i o u-f- 

1 1 -fcftl* 

1 2 fetvyx 

13 K 

1 4 iftil^y h 
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1 5 Anfcitfttin 

16 yyxi. 

1 7 W-m&M 
2 0 Rftffift 

2 1 ftffft 

2 2 fittl 

2 3a, 2 3b i*V^J!l 

2 5 *"«~$-$H- 
2 6 

2 7 jg«R(5/S^ 



(14) 



#M¥6-8245 5 
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* 2 8 

[ft 1 1 

c tf**>ffc^fft 1 
X : 2 



C : ^/HSflE 



*10 



imi] [02] 





(72) 3BW# ^Mr^ry 

a -?y-/ah7-t 16 

(72)3g9j# 

- K 49 t'- 



167 

(72)«w# ytfrytfy? 9J^ 

7V hi/a HU— Vf — t 18r 



